low levels of physical activity and metabolic syndrome: cross-sectional study in the Brazilian public health system 
introduction
The metabolic syndrome (MetS) is a complex disorder represented by a cluster of metabolic abnormalities that are commonly associated with obesity, high blood pressure, dyslipidemia, hyperglycemia and hyperinsulinemia. Besides being defined by several interconnected factors, MetS increases by two to four times the risk of stroke, three to four times the risk of myocardial infarction, and twice the risk of dying from such an event compared with those without the syndrome 1 . Thus, recognized worldwide as a major public health and clinical problem by increasing risk of chronic diseases 2 , its prevention is considered a fundamental goal of public health.
Global prevalence of MetS varies depending on the region and composition of the population studied 3 . In general, it's estimated that one-quarter of the world's adult population has the MetS 4 . In Brazil, studies have found lower prevalence, but no less alarming, ranging from 6.7% 5 and 7.6% 6 . Thus, prevalence of MetS is different according to regions and populations and also related to several clinical definitions proposed and used in studies worldwide 1 . Despite being characterized as a multifactorial disease, the main factors for the occurrence of MetS are genetic 7 , inflammatory 8 , dietary patterns and lifestyle 9 , and the last two are potentially modifiable. Compliance with the current recommendations 1 , increasing the total volume of moderate-intensity physical activity and to maintain good cardiorespiratory and muscular fitness appears to markedly decrease the likelihood of developing the MetS, especially in high-risk groups 10 . However, studies on this subject are not well explored in Brazilian population, especially among users of the public healthcare system. Nevertheless, the aim of this study was to determine whether associations between risk factors for the occurrence of MetS / MetS itself and physical inactivity among adult users of the public healthcare system in Brazil.
Methods

Sample
This project was a cross-sectional study conducted from August 2010 to December 2010 in the city of Bauru (the most industrialized region of the country). Prior to implementation the study was approved by the Ethics Committee Group from Universidade Estadual Paulista, Bauru campus (Process number 1046/46/01/10), and all subjects were asked to sign a standard written consent form. The sample size was estimated based on the percentage of Brazilian population that are covered only by the public health system (60%) 11 and using parameters as 3.8% error (arbitrary because there are no other similar studies), 5% statistical significance and design effect of 50%. A sample size of 960 participants was estimated to be representative (minimum of 192 in each Basic Healthcare Unit [BHU] ). The city was stratified into five geographical regions (south, west, north, east and center) and the major BHU from each geographical region was selected.
As inclusion criteria were defined: i) age ≥ 50 years; ii) register for at least one year at the BHU; iii) have active registration of healthcare service (have performed at least one medical visit in the past six months). After that, a list with the number of all medical records that reached the inclusion criteria above was made and a random selection was performed until the minimum number of participants is reached. The final sample size was 963 participants.
risk Factors for Metabolic Syndrome
MetS was defined as subjects who had presence of any three of the five following risk factors, as defined by Alberti et al. 1 : i) increased waist circumference [population specific (80 cm for women and 94 for men)]; ii) increased triglycerides (> 150 mg / dL or specific treatment to be performing such abnormality); iii) reduced HDL cholesterol (< 40 mg / dL, or is performing a specific treatment for this abnormality); iv) high blood pressure (systolic blood pressure > 130 mmHg or diastolic blood pressure > 85 mmHg or be performing treatment for previously diagnosed arterial hypertension (AH); v) increased fasting glucose (> 100 mg / dL or previous diagnosis of diabetes mellitus (DM) type 2).
To check the occurrence of such factors were performed: anthropometric measurements of waist circumference, ii) verification on the results of specific tests (triglycerides, HDL cholesterol and fasting glucose) registered on the medical record of the patient and performed in the 12 months preceding the interview, and finally iii) consultation on any chronic disease diagnosis properly recorded by the physician in the clinical record.
Habitual Physical activity
The level of PA was estimated using the questionnaire developed by Baecke et al. 12 , which considers three domains of PA: Occupational PA, Sport practice, and Leisure-time PA. The PA level is calculated by specific equations and is expressed as a scores for each PA domain (higher score denotes higher PA) and the sum of all domains constitutes the overall PA. The sample was then divided into quartiles within each domain of PA and participants were classified into four groups 13 : Physically inactive (≤ P25), Moderately Active (< P25 and ≥ P75) and Active (> P75).
Potential confounders
The following data were obtained through interviews and confirmed in medical records: (i) socio-demographic variables (sex, chronological age [structured as categorical variable: < 65 years-old and ≥ 65 years-old]); (ii) smoking habits [categorized as "yes" (current smokers independently of number of cigarettes per day) and "no" (former smokers or never smoked)]; (iii) economic status, assessed by a specific and previously validated Brazilian questionnaire ; (vi) blood pressure was measured in a seated position at rest and values lower than 130/85 mmHg for systolic (SBP) and diastolic blood pressure (DBP) were considered normal, respectively.
Statistical analyzes
Categorical variables were expressed as rates and compared by the chi-square test (Yates's correction was applied in 2x2 contingence tables). Significant associations detected by chi-square test were further analyzed by the binary logistic regression, which generated values of odds ratio (OR) and 95% confidence intervals (CIs). The association between the occurrence of the diseases and physically inactive domains was simultaneously adjusted by potential confounders (Basic Health Care Units, age, sex, smoking habit, economic condition, increased waist circumference, overweight, SBP and DBP). In all adjusted multivariable models, after inclusion of potential confounders, the Hosmer-Lemeshow goodness-of-fit test was used to determine how well the model fit the data (non-significant results indicate an adequate adjustment). All statistical analyses were performed by the software BioEstat (release 5.0) and statistical significance (p-value) was set at 0.05.
results
This sample was composed of 963 patients from five BHU in Bauru -SP, being 26.6% male (n = 256) and 73.4% female (n = 707). Mean age was 65 ± 9 years (ranging from 50 to 96 years old). Regardless of the region of collection, the prevalent economic status in the sample was the low one, comprehending 83.2% of all of the assessed participants (n = 801). 13.2% of the participants reported to be current smokers (n = 127) and 33.7% were former smokers (n = 325). Mean score for occupational PA was 3.56 ± 1.71 (ranging from 0.63 to 9.38), for sport practice was 1.35 ± 0.55 (ranging from 0.75 to 3.82) and for leisure time PA was 2.88 ± 0.76 (ranging from 1.00 to 4.75).
There Comparing sexes, there were no statistical differences between men and women regarding to all diseases, however, older people (over 65 years-old) had a higher incidence of AH when compared to younger participants (81.1% versus 73,4%, respectively [p-value = 0.006]); the same pattern was not observed for DM and hypercholesterolemia. On the other hand, participants with overweight / obesity and abdominal obesity had higher occurrence of all diseases analyzed. 
Discussion
This study aimed to examine associations between the occurrence of risk factors for MetS / MetS itself and physical inactivity in different domains among adults users of the public healthcare system in Brazil and found high rates of hypertension, DM, hypercholesterolemia, abdominal obesity and MetS, which were also associated with lower levels of PA.
The prevalence rates of chronic diseases found in our study were higher than those found in other national studies. In our sample, 76.8% of the participants were diagnosed with AH, 28.5% with DM, and 32.7% with hypercholesterolemia. Brazilian research assessing adults by telephone survey found that the frequency of self-reported AH was 52.1% for the age group of 55-64 years and 61.1% for the elderly 17 . Regarding DM, recent and nationally representative data on adults show an increased rate of 3.3% in 1998 to 5.3% in 2008 18 . Relating to hypercholesterolemia, Nascimento Neto 19 found that 21.6% of the general population showed altered cholesterol levels, being 30% among those with 45 years old or more. The three diseases have common risk indicators, such as smoking habits, physical inactivity, unhealthy diet and harmful use of alcohol. In addition, the current epidemic of obesity and the increased access to diagnostic tests are factors that explain most of this increase 20 . The reason for the high prevalence rates of these diseases in our study may partly be explained by the fact that the sample is composed of patients of BHU, sites with high concentration of people with different chronic diseases. In connection with these results, the increased percentage of the population affected by chronic diseases could be better controlled if there were efficient programs related to health education, 
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where strategies for food adequacy and changes in lifestyle could make a difference in preventing future complications and comorbidities, as well as the prospect of minimal economic impact to the health sector 21 . Another important finding was the association between the occurrence of AH, DM and hypercholesterolemia with indicators of general and abdominal obesity, information extensively observed in Brazilian and worldwide researches [22] [23] [24] [25] . In developing countries improving economy and social situation, there is an increase in prevalence rates of obesity and factors associated with MetS, and the main causes of this dangerous association are increasing urbanization, nutrition transition, insufficient PA and the easiness of access to and supply of goods and services 26 . Another particular finding was the association between lower levels of PA in different domains and the diseases analyzed. After adjustment for potential confounders, lower level of PA in leisure-time was significantly associated with a higher prevalence of DM, hypercholesterolemia and MetS, while the lowest level of sports practice was associated with increased prevalence of AH.
These results are in accordance with Brazilian investigation, which found that physical inactivity was associated with the occurrence of AH, hypercholesterolemia, obesity and clustering of chronic diseases, especially among men 27 . Furthermore, relevant research conducted by Lee et al. 28 , which sought to evaluate the impact of Thus, population ageing and rates of obesity increasing lead to key questions: Can PA attenuates the weight gain associated with aging? Can PA prevent the occurrence of metabolic diseases in adults? Current guidelines recommend a daily of 60 minutes of moderate-intensity PA, plus at least two sessions per week of resistance training to ensure substantial and additional health benefits and weight loss 33 . Therefore, evidence suggests that promotion of energy balance, changes in the distribution of body fat and increased muscle mass can to result in better metabolic control 34 . As limitation we have the cross-sectional design that does not allow cause-effect conclusions. In fact, a cohort study has been conducted with this sample and, in the future, it will be possible ratify or not our findings in a longitudinal design.
In conclusion, the present study found high rates of risk factors associated to MetS, as well as for MetS itself and chronic diseases as AH, DM, hypercholesterolemia, and obesity. Furthermore, there was association between lower engagement in PA during leisure-time and higher occurrence of risk factors for MetS. 
